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(54) DETERGENT COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a detergent composition having excellent cleanability of a 
semiconductor substrate or a semiconductor element stuck with solid fine particles and oily 
stain and slight in foaming properties and to provide a method for cleaning, having excellent 
cleanability of a semiconductor substrate or a semiconductor element stuck with solid fine 
particles and oily stain and slight in foaming properties. 

SOLUTION: This detergent composition for a semiconductor substrate or a semiconductor 
element contains a polycarboxylic acid compound comprising at least one selected from the 
group consisting of acrylic acid, methacrylic acid and maleic acid as a monomer component, 
obtained by using >20 mol.% of the monomer component based on the whole monomer 
components and having 500-150,000 weight-average molecular weight. The method for cleaning 
a semiconductor substrate or a semiconductor element comprises cleaning by using this 
detergent composition. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]At least one sort chosen from a group which consists of acrylic acid, methacrylic acid, 
and maleic acid is used as a monomer component, this monomer component — more than 20 
mol % of the amount of total-monomers ingredient used — an object for semiconductor 
substrates or a detergent composition for semiconductor devices in which weight average 
molecular weight produced by using contains a polycarboxylic acid compound of 500-150,000. 
[Claim 2]As a monomer component, it is a general formula further (1). : [Formula 1] 

/ R 2 

CH2 = C 

x C-0- (AO)m-R 1 (1) 
O 

(R 1 shows a hydrocarbon group with a hydrogen atom and 1-18 carbon atoms, or an acyl group 

with 1-18 carbon atoms among a formula.) R 2 shows a hydrogen atom or a methyl group. AO 
shows ethyleneoxide and/or propylene oxide, m shows the integer of 1-100. the compound 
shown — 5-70-mol% of the amount of the total-monomers ingredient used — the detergent 
composition according to claim 1 to be used. 
[Claim 3]A general formula (2) : [Formula 2] 

(CH 2 ) n-O- (AO) p-X 
R 3 (2) 

(R 3 shows an alkyl group with a hydrogen atom and 1-5 carbon atoms, or an alkenyl group with 
2-5 carbon atoms among a formula.) AO shows ethyleneoxide and/or propylene oxide. X shows 
an alkyl group with a hydrogen atom and 1-4 carbon atoms, or an acyl group with 1-4 carbon 
atoms, n shows the integer of 0-2. p shows the integer of 1-8. The compound shown and general 
formula (3):R 5 -0-(AO) p-X (3) 

(R 5 shows an alkyl group with 1-6 carbon atoms, an alkenyl group with 2-6 carbon atoms, or an 
acyl group with 1-6 carbon atoms among a formula.) AO shows ethyleneoxide and/or propylene 
oxide. X shows an alkyl group with a hydrogen atom and 1-4 carbon atoms, or an acyl group with 
1-4 carbon atoms, p shows the integer of 1-8. The detergent composition according to claim 1 
or 2 which contains further at least one sort chosen from the group which consists of a 
compound shown. 

[Claim 4]claims 1-3 which contain a nonionic surface active agent further — either — a 
detergent composition of a statement. 

[Claim 5]A nonionic surface active agent is general formula (4):R 7 -0-(AO) r-X (4). 

(R 7 shows an alkyl group with 8-18 carbon atoms, an alkenyl group with 8-18 carbon atoms, an 
acyl group with 8-18 carbon atoms, or an alkylphenol group with 14-18 carbon atoms among a 
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formula.) AO shows ethyleneoxide and/or propylene oxide. X shows an alkyl group with a 
hydrogen atom and 1-4 carbon atoms, or an acyl group with 1-4 carbon atoms, r shows an 
integer of 3-35. The detergent composition according to claim 4 which is a compound shown. 
[Claim 6]claims 1-5 whose pH at least one sort chosen from a group which consists of chloride, 
sulfuric acid, nitric acid, fluoric acid, formic acid, and acetic acid is contained further, and is 0.1- 
6 — either — a detergent composition of a statement. 

[Claim 7]claims 1-5 whose pH at least one sort chosen from a group which consists of ammonia, 
amino alcohol, tetramethylammonium hydroxide, Kolin, and a potassium hydrate is contained 
further, and is 8-14 — either — a detergent composition of a statement. 

[Claim 8]a claim — a cleaning method of a semiconductor substrate or a semiconductor device 
washed using a detergent composition of a statement one to 7 either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a detergent composition with little fizz effective 
in removal of the organic or inorganic detailed foreign matter used when forming a 
semiconductor device on substrates for semiconductors, such as a silicon wafer, and oil, and the 
cleaning method using it. 
[0002] 

[Description of the Prior Art]The performance accelerates more the semiconductor device 
represented by the silicon semiconductor, It is integrated highly that market needs, such as 
high-sensitivity-izing or a miniaturization, should be satisfied, Minuteness making also of the 
lower limit of the circuit pattern is carried out from the 10-micron meter of 1KDRAM to the 0.8- 
micron meter of four mega DRAM, and the minuteness making to the 0.15-micron meter of 1 
more giga DRAM is predicted. These semiconductor devices are manufactured after smoothing 
of substrates, such as a silicon wafer, and defecation by carrying out multiple-times ******** of 
the processes, such as semiconductor formation by a resist application, exposure, development, 
etching, resist removal, and ion doping, and performing them. 

[0003]If it works by this semiconductor device manufacturing process while the foreign matter 
had remained on the substrate or the element, Troubles, such as producing the lattice deficit of 
a substrate, or entering between an open circuit of the bad insulation of an oxide film, the 
abnormal projections of an epitaxial film, a stacking fault, or wiring and wiring of particles, and 
causing a short circuit and leak, occur, and the fall of poor quality and a production yield is 
caused. The degree of location of a semiconductor device goes up, and such a tendency appears 
more strongly [ as a circuit pattern carries out minuteness making ]. Therefore, development of 
the new removal method of the fine foreign matter mentioned above in order to suppress the 
quality deterioration and yield lowering of a product accompanying the minuteness making of a 
circuit pattern was desired strongly. 

[0004]Various kinds of tailing methods are proposed that it should correspond to such a 
situation. There is a cleaning method proposed from RCA in 1970 in the typical method. Dipping 
treatment of the wafer is first carried out with the mixed liquor of an ammonia solution and 
hydrogen peroxide, and, subsequently the outline carries out dipping treatment of the wafer with 
the mixed liquor of chloride and hydrogen peroxide, and adds fluoric acid solution processing and 
pure water processing if needed before and after these processings. 

[0005] However, although various kinds of particles can be made to secede from this method 
from the surface of a wafer with power, such as etching, since the power of preventing the 
reattachment of the particles from which it seceded is weak, sufficient removal nature may not 
necessarily be obtained. Then, although washing processing, post-processing, or a rinse was 
performed and the trial which makes target cleanliness profitably like also occurred using two or 
more processing tubs, sufficient detergency was not necessarily acquired. Since etching ability 
was barred with the oil film when the compound pollution thing of oily dirt and particles adheres 
especially, removal of this compound pollution thing was very difficult. 

[0006]Various methods are proposed that such a problem should be solved. For example, a 
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surface-active agent is added to the treating solution as a penetrant remover at JP,6-41 770 A 
A method of maintaining the zeta-potential of the particles in a treating solution below to a fixed 
value, a cleaning method which uses chelating agents, such as EDTA, for JP,6-21 6098.A, The 
detergent composition which blended the third class ammonium salt of fluoro alkyl sulfonic acid 
is indicated by JP,7-62386,A. 
[0007] 

[Problem(s) to be Solved by the Invention]However, even if it enforced these detergents and 
cleaning methods, removal of dirt when particle removal, especially oily dirt are adhered or 
intermingled was not enough, and it foamed to use of the surface-active agent at the time of 
washing work and waste water treatment, and the new problem of reducing workability was 
generated. For this reason, the problem of increase of the cost for washing in manufacture of a 
semiconductor device, the fall of a production yield, and a fall of productivity had turned into a 
still big problem. Therefore, the purpose of this invention is to excel in the detergency of the 
semiconductor substrate or semiconductor device to which solid state particles and oily dirt 
adhered, and to provide a detergent composition with little foaming. Furthermore, the purpose of 
this invention is to excel in the detergency of the semiconductor substrate or semiconductor 
device to which solid state particles and oily dirt adhered, and to provide a cleaning method with 
little foaming. 
[0008] 

[Means for Solving the Problem]Then, this invention persons invented very effective detergent 
composition and cleaning method as a result of examination so that they may find out a 
detergent composition and a cleaning method which are excellent in the removal nature of solid 
state particles to which solid state particles or oily dirt adhered, and detergency and, as for 
which foaming in washing or a draining process becomes empty which are not. 
[0009]Namely, a gist of this invention, [1]At least one sort chosen from a group which consists 
of acrylic acid, methacrylic acid, and maleic acid is used as a monomer component, this monomer 
component — more than 20 mol % of the amount of total-monomers ingredient used — an 
object for semiconductor substrates or a detergent composition for semiconductor devices in 
which weight average molecular weight produced by using contains a polycarboxylic acid 
compound of 500-150,000, [2]Above[1]It is related without a cleaning method of a 
semiconductor substrate or a semiconductor device washed using a detergent composition of a 
statement. 
[0010] 

[Embodiment of the Invention]The detergent composition and cleaning method of this invention 
are applied to the semiconductor device formed on this substrate as opposed to semiconductor 
substrates, such as a glass panel in a silicon wafer, the wafer of a chemicals semiconductor, and 
a liquid crystal panel. 

[001 1]1. The object for semiconductor substrates or the detergent composition for 
semiconductor devices of detergent composition this invention, At least one sort chosen from 
the group which consists of acrylic acid, methacrylic acid, and maleic acid is used as a monomer 
component (referred to as "monomer component A".), this monomer component — more than 
20 mol % of the amount of the total-monomers ingredient used — the weight average molecular 
weight produced by using contains the polycarboxylic acid compound of 500-1 50,000. Especially 
the detergent composition containing said polycarboxylic acid compound is excellent in the 
detergency of the particle dirt on a semiconductor substrate and a semiconductor device, and 
there is little foaming at the time of use, and it is excellent also in washing work nature. 
[0012]More than 20 mol % of the amount of a viewpoint to the total-monomers ingredient used 
of the amount of the total used of monomer component A that prevents aggravation of the 
detergency of the particle dirt due to a water-soluble fall is preferred, and more than its 50 mol 
% is more preferred, and it is desirable. [ especially not less than 80% of ] 

[0013]As a polycarboxylic acid compound in this invention, the thing beyond 70 mol % has the 
more preferred rate that the acrylic acid of the total-monomers ingredients and maleic acid 
occupy from a viewpoint of particle removal nature. Also in it, especially the case where the 
mole ratios of acrylic acid/maleic acid are 9 / 1 - 5/5 is preferred. 
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[0014]From a viewpoint of obtaining sufficient particle removal nature, the weight average 
molecular weight of said polycarboxylic acid compound is 500 or more, and 1000 or more are 
more preferred. From a viewpoint of preventing cohesiveness's appearing and particle removal 
nature falling, it is 150,000 or less, as for this weight average molecular weight, 100,000 or less 
are more preferred, and 50,000 especially or less are preferred. 

[0015]It is a general formula further as a monomer component from a viewpoint of raising the 
detergency of particles (1). : [0016] 
[Formula 3] 



CH 2 = C 



R 2 

C-O- CAO) m-R 1 (1) 
O 



[0017](R shows a hydrocarbon group with a hydrogen atom and 1-18 carbon atoms, or an acyl 
group with 1-18 carbon atoms among a formula.) R 2 shows a hydrogen atom or a methyl group. 
AO shows ethyleneoxide and/or propylene oxide, m shows an integer of 1-100. a compound 
(referred to as "monomer component B".) shown — 5-70-mol% of the amount of total- 
monomers ingredient used — it is preferred to use it. 

[0018]In said general formula (1), R 1 may be a straight chain, may be branched chain, may be 
saturation, may be unsaturated, may contain an aromatic ring or an alicyclic ring, and does not 
need to contain it. 

[0019]As an example of a hydrocarbon group with said 1-18 carbon atoms, For example, a 
methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl group, An isobutyl group, 
a hexyl group, an octyl group, a 2-ethylhexyl group, a decyl group, An isodecyl group, a tridecyl 
group, a stearyl group, an oleyl group, a vinyl group, benzyl, a phenylethyl group, a phenyl group, a 
methylphenyl group, an ethyl phenyl group, an isobutyl phenyl group, a cyclohexyl group, etc. are 
mentioned. As an example of an acyl group with said 1-18 carbon atoms, a formyl group, an 
acetyl group, a propionyl group, a butyryl group, an isobutyryl group, a hexanoly group, an octi 

noil group, etc. are mentioned, for example. R 1 has [ among these ] a preferred hydrocarbon 
group of a viewpoint of particle removal nature to a hydrogen atom or 1-8 carbon atoms. 
[0020]In said general formula (1), m shows the number of addition mols of AO, one or more is 
preferred from a viewpoint of the removal nature of particles, two or more are more preferred, 
and three especially or more are preferred. 100 or less are preferred from a viewpoint of the 
removal nature of particles, 40 or less are more preferred, and 20 especially or less are 
preferred. When m is two or more, as AO, it may consist of an ethyleneoxide independent, and 
may consist of a propylene oxide independent, and both may be contained. When both are 
included, it may be random, and each may combine ethyleneoxide and propylene oxide, or it may 
join together with block like shape, but as for a mole ratio of ethyleneoxide and propylene oxide 
in a molecule, from a viewpoint of particle removal nature, 99 / 1 - 50/50 are preferred. 
[0021] From a viewpoint of the removal nature of particles, more than 5 mol % of the amount of 
total-monomers ingredient used of the amount of monomer component B used is preferred, and 
more than its 10 mol % is more preferred. From a viewpoint of the removal nature of particles, 
less than 70 mol % of the amount of total-monomers ingredient used of the amount of monomer 
component B used is preferred, and less than its 40 mol % is more preferred. 
[0022]A compound of further others may be used as a monomer component of a polycarboxylic 
acid compound. Specifically Acrylic acid isobornyl, methyl acrylate, ethyl acrylate, Acrylic acid 
propyl, isobutyl acrylate, 2-ethylhexyl acrylate, Acrylic acid aminoethyl ester, acrylic acid 4- 
hydroxybutyl, A derivative of acrylic acid, such as acrylic acid lauryl, acrylamide, and 2- 
acrylamido-2-methyl propane sulfonic acid; Methyl methacrylate, Ethyl methacrylate, methacrylic 
acid isobutyl, 2-ethylhexyl methacrylate, Methacrylic acid aminoethyl ester, methacrylic acid 2- 
hydroxyethyl, 2-hydroxypropyl methacrylate, methacrylamide, and 2-methacrylamide 2~ 
methylpropanesulfonic acid, Methacrylic acid propyl, cyclohexyl methacrylate, benzyl 
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methacrylate, A derivative of methacrylic acid, such as dimethylaminoethyl methacrylate; olefin; 
styrene with 2-18 carbon atoms, such as ethylene, propylene, butylene, octene, diisobutylene, 
and decene, a styrene derivative, etc. are mentioned. 

[0023]Although a counter ion in particular of the aforementioned polycarboxylic acid compound 
is not limited, a with a molecular weight of 300 or less nitrogen-containing compound is 
preferred. To ammonia, alkylamine, or poly alkyl polyamine, for example, ethyleneoxide, 
Monoethanolamine, diethanolamine which added propylene oxide etc., Triethanolamine, 
methylethanol amine, mono- propanolamine, Amino alcohol, such as dipropanolamine, 
tripropanolamine, methyl propanolamine, monobutanol amine, and aminoethylethanolamine; 
quarternary ammonium salt, such as tetramethylammonium hydroxide and Kolin, etc. are 
mentioned. 

[0024]A viewpoint to 0.01% of the weight or more which demonstrates the features, such as the 
removal nature of particles and low-foaming property, of a detergent composition of quantity of 
a polycarboxylic acid compound in a detergent composition of this invention is preferred, and its 
0.1 % of the weight or more is more preferred. From viewpoints of cleaning cost, waste-water- 
treatment nature, etc., 1 5 or less % of the weight is preferred, and 5 or less % of the weight is 
more preferred. 

[0025] Furthermore, a detergent composition of this invention may contain a compound shown by 
compound shown by a general formula (2), and/or a general formula (3). A detergent composition 
containing this compound, without spoiling particle removal nature, low-foaming property, etc., 
Detergency over the humid perviousness of a cleaning component to a semiconductor substrate, 
a semiconductor device, etc. and oily dirt, etc. improve, and outstanding oily dirt removal nature 
particle removal nature etc. are obtained to particle dirt to which especially oily dirt adhered. 
[0026]A compound shown by said general formula (2) is a lower type. : [0027] 
[Formula 4] 



[0028](R shows an alkyl group with a hydrogen atom and 1-5 carbon atoms, or an alkenyl group 
with 2-5 carbon atoms among a formula.) AO shows ethyleneoxide and/or propylene oxide. X 
shows an alkyl group with a hydrogen atom and 1-4 carbon atoms, or an acyl group with 1-4 
carbon atoms, n shows the integer of 0-2. p shows the integer of 1-8. It is a compound shown. 

[0029]In said general formula (2), the thing of an alkyl group with R 3 hydrogen atom and 1-3 
carbon atoms or an alkenyl group with 2-3 carbon atoms is preferred from a viewpoint of 
detergency. When R is an alkyl group or an alkenyl group, since the compound shown by a 
general formula (2) becomes easy to foam when the number of carbon atoms is six or more, it is 
not desirable. It may be random, and the portion of (AO) may contain ethyleneoxide and 
propylene oxide, and may contain them with a block. When the viewpoint of solubility and rinse 
nature to X is an alkyl group or an acyl group, the number of carbon atoms has four or less 
preferred number. [ as opposed to water in X ] The thing of X of an alkyl group with a hydrogen 
atom and 1-2 carbon atoms or an acyl group with 1-2 carbon atoms is more preferred from a 
viewpoint of detergency. The number of addition mols of AO is shown, and from a viewpoint of 
detergency over oily dirt, p is an integer of 1-8 and is an integer of 2-6 preferably. 
[0030]As a compound shown by said general formula (2), Specifically Phenol, methyl phenol, 
isopropyl phenols, Isobutylphenol, ethylphenol, vinylphenol, benzyl alcohol, Alkylene oxide adduct 
etc. in which ethyleneoxide and/or propylene oxide were added to phenols and alcohols, such as 
methylbenzyl alcohol, ethylbenzyl alcohol, isopropylbenzyl alcohol, and phenyl ethyl alcohol, are 
mentioned. For example, alkylene chloride, acetic acid, etc., such as methylene chloride, are 
made to react to this alkylene oxide adduct, and a compound which made a portion of X an alkyl 
group and an acyl group is also contained in a compound shown by a general formula (2). 




(CH 2 ) n -O- (AO) p -X 



R 3 



(2) 
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[0031 ]A compound shown by a general formula (3) is lower type:R 5 -0-(AO) p-X (3). 

(R 5 shows an alkyl group with 1-6 carbon atoms, an alkenyl group with 2-6 carbon atoms, or an 
acyl group with 1-6 carbon atoms among a formula.) AO shows ethyleneoxide and/or propylene 
oxide. X shows an alkyl group with a hydrogen atom and 1-4 carbon atoms, or an acyl group with 

1- 4 carbon atoms, p shows an integer of 1-8. It is a compound shown. 

[0032]As for the number of carbon atoms of a viewpoint of controlling fizz to R 5 , in a general 

formula (3), six or less are preferred. R 5 has an alkyl group with 3-6 carbon atoms, or a more 
preferred alkenyl group with 3-6 carbon atoms from a viewpoint of detergency. It may be 
random, and a portion of (AO) may contain ethyleneoxide and propylene oxide, and may contain 
them with a block. When a viewpoint of solubility and rinse nature to X is an alkyl group or an 
acyl group, the number of carbon atoms has four or less preferred number. [ as opposed to 
water in X ] A thing of X of an alkyl group with a hydrogen atom and 1-2 carbon atoms or an acyl 
group with 1-2 carbon atoms is more preferred from a viewpoint of detergency. Integer of p of 

2- 6 is preferred. 

[0033]As a compound shown by a general formula (3), specifically, Methanol, ethanol, isopropanol, 
butanol, amyl alcohol, Alkylene oxide adduct etc. in which ethyleneoxide and/or propylene oxide 
were added to alcohol, such as a hexanol, vinyl alcohol, 1-propenyl alcohol, and 1-butenyl 
alcohol, are mentioned. For example, alkylene chloride, acetic acid, etc., such as methylene 
chloride, are made to react to this alkylene oxide adduct, and a compound which made a portion 
of X an alkyl group and an acyl group is also contained in a compound shown by a general 
formula (3). 

[0034]Since a compound shown by compound shown by a general formula (2) and a general 
formula (3) has little fizz, it can suppress foaming at the time of use of a detergent composition 
obtained. Therefore, a detergent composition of this invention has workability and good waste- 
water-treatment nature, and they are preferred. 

[0035]When using together a compound shown by compound shown in a polycarboxylic acid 
compound by a general formula (2), and/or a general formula (3), the feature of each compound 
appears synergistically and better detergency is demonstrated. 

[0036]It is a weight ratio although a ratio in particular of a compound shown by a general formula 
(2) and a compound shown by a general formula (3) is not limited here, [A compound shown by a 
general formula (2)] /[A compound shown by a general formula (3)] has the preferred range of 
8 / 2 - 2/8. 

[0037] Furthermore, a detergent composition of this invention may contain a nonionic surface 
active agent. A detergent composition containing this nonionic surface active agent has the 
perviousness of a cleaning component to a semiconductor substrate or a semiconductor device, 
and better detergency over oily dirt, and the removal nature of particles, its dispersibility, etc. 
improve as a result. 

[0038]As this nonionic surface active agent, a compound contained in each group of the 
following (a) group, the (b) group, or the (c) group, a compound further shown by a general 
formula (4), etc. are mentioned, for example. As a nonionic surface active agent, a kind may be 
used independently, and two or more sorts may be mixed and used. Next, an example of a 
compound contained in each group of the (a) group, the (b) group, or the (c) group is shown. 
[0039]Group : (a) A compound in which ethyleneoxide and/or propylene oxide were added to 
alcohol of saturation of a straight chain or branched chain which has a hydrocarbon group with 
7-22 carbon atoms, or an unsaturation, A compound in which ethyleneoxide and/or propylene 
oxide were added to amine of saturation of a straight chain or branched chain which has a 
hydrocarbon group with 1-22 carbon atoms, or an unsaturation, And a compound in which 
ethyleneoxide and/or propylene oxide were added to fatty acid of saturation of a straight chain 
or branched chain which has a hydrocarbon group with 1-22 carbon atoms, or an unsaturation. 
[0040]Group : (b) A compound in which ethyleneoxide and/or propylene oxide were added to 
polyhydric alcohol with 2-10 carbon atoms, A compound in which ethyleneoxide and/or 
propylene oxide were added to polyamine with 2-10 carbon atoms, and a compound in which 
ethyleneoxide and/or propylene oxide were added to multivalent fatty acid with 2-10 carbon 
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atoms. 

[0041]Group : (c) A compound in which ethyleneoxide and/or propylene oxide were added to 
alkylphenol (however, the number of carbon atoms of an alkyl group is six or more.), A compound 
in which ethyleneoxide and/or propylene oxide were added to styrene-ized phenol, A compound 
in which ethyleneoxide and/or propylene oxide were added to benzyHzed phenol, and a 
compound in which ethyleneoxide and/or propylene oxide were added to naphthol. 
[0042] For example, alkylene chloride with 1-4 carbon atoms, fatty acid with 1-4 carbon atoms, 
etc. are made to react to a compound contained in the (a) group, the (b) group, and the (c) 
group, and a compound which made the terminal part an alkyl group and an acyl group is also 
contained in a nonionic surface active agent here. 

[0043]A detergent composition of this invention containing a compound shown by a general 
formula (4) is excellent in the removal nature of oily dirt, and its removal nature of particles to 
which especially oily dirt adhered is good. 

[0044]A compound shown by a general formula (4) is R 7 -0-(AO) r-X (4). 

(R 7 shows an alkyl group with 8-18 carbon atoms, an alkenyl group with 8-18 carbon atoms, an 
acyl group with 8-18 carbon atoms, or an alkylphenol group with 14-18 carbon atoms among a 
formula.) AO shows ethyleneoxide and/or propylene oxide. X shows an alkyl group with a 
hydrogen atom and 1-4 carbon atoms, or an acyl group with 1-4 carbon atoms, r shows an 
integer of 3-35. It is a compound shown. 

[0045]In said general formula (4), R 7 has an alkyl group with 8-14 carbon atoms, an alkenyl group 
with 8-14 carbon atoms, an acyl group with 8-14 carbon atoms, or a preferred alkylphenol group 
with 14-16 carbon atoms from a viewpoint of detergency. It may be random, and a portion of 
(AO) may contain ethyleneoxide and propylene oxide, and may contain them with a block. 
[0046]X has an alkyl group with a hydrogen atom and 1-2 carbon atoms, or a preferred acyl 
group with 1-2 carbon atoms. Integer of r of 6-25 is more preferred from a viewpoint of 
detergency. There is little foaming and a ratio of ethyleneoxide to propylene oxide has [ a thing 
of the range of 9 / 1 - 5/5 ] a preferred portion of (AO) at a mole ratio. 
[0047]As a nonionic surface active agent shown by said general formula (4), Specifically 2- 
ethylhexanol, octanol, decanol, Isodecyl alcohol, tridecyl alcohol, lauryl alcohol, A compound etc. 
which added ethyleneoxide and/or propylene oxide to alcohols, such as myristyl alcohol, stearyl 
alcohol, oleyl alcohol, octylphenol, nonyl phenol, and dodecylphenol, phenols, etc. are mentioned. 
For example, alkylene chloride, such as methylene chloride, acetic acid, etc. are made to react to 
this alkylene oxide adduct, and a compound which made a portion of X an alkyl group and an acyl 
group is also contained in a nonionic surface active agent shown by a general formula (4). 
[0048]When ingredients, such as a compound shown by a general formula (2), a compound shown 
by a general formula (3), and a nonionic surface active agent, contain in a detergent composition, 
a total content in particular of a starting ingredient in a detergent composition is not what is 
limited, A detergent composition of this invention which starts when washing a washed object 
can be diluted suitably, and can be used. 

[0049] As for a detergent composition of this invention, corresponding to the washing purpose, 
pH of a detergent composition may be adjusted suitably. An acid thing of a detergent 
composition of a viewpoint to this invention from which a metal impurity is removed more 
effectively is preferred. At least one sort specifically chosen from a group which consists of 
chloride, sulfuric acid, nitric acid, fluoric acid, formic acid, and acetic acid is contained further, 
and the pH of a detergent composition of 0.1-6 is preferred. In this case, as for pH of a 
detergent composition, 1-3 are more preferred. 

[0050] From a viewpoint of removing particles more effectively, an alkaline thing of a detergent 
composition of this invention is preferred. At least one sort specifically chosen from a group 
which consists of ammonia, amino alcohol, tetramethylammonium hydroxide, Kolin, and a 
potassium hydrate is contained further, and the pH of a detergent composition of the range of 8- 
14 is preferred. In this case, as for pH of a detergent composition, 10-13 are more preferred. 
[0051] As amino alcohol, for example Monoethanolamine, diethanolamine, Triethanolamine, 
methylethanol amine, methyldiethanolamine, mono- propanolamine, dipropanolamine, 
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tripropanolamine, methyl propanolamine, methyl dipropanolamine, aminoethylethanolamine, etc. 
are mentioned. This amino alcohol may be used independently, may mix two or more sorts and 
may be used. 

[0052]A detergent composition of this invention is a range which does not spoil the 
characteristic of this invention, and can blend a defoaming agent of a silicon system, a chelating 
agent like EDTA, alcohols, glycol ether, an antiseptic, an antioxidant, etc. 
[0053]A detergent composition of this invention may be used at which process of a 
manufacturing process of a semiconductor device or a semiconductor substrate. If it illustrates, 
a washing process; semiconductor device manufacturing process before wrapping of a silicon 
wafer, or washing process; semiconductor device manufacture after a polishing process, For 
example, it can be used by semiconductor device manufacturing processes, such as washing 
process;TFT type liquid crystal display panels after resist development, dry etching, wet etching, 
dry ashing, and resist removing, before and behind CMP treatment and CVD treatment, etc. 
[0054]A detergent composition of this invention can be easily prepared by mixing each of above- 
mentioned ingredients etc. 

[0055]2. A cleaning method of cleaning method this invention is the method of washing a 
semiconductor substrate or a semiconductor device using a detergent composition of this 
invention. When washing using a detergent composition of this invention, 1 polycarboxylic acid 
compound, 2) A compound shown by a general formula (2), a compound shown by three general 
formulas (3), And it is preferred that a total content of 4 nonionic surface active agents washes 
at 0.001 to 20 % of the weight from viewpoints of particle removal nature, detergency, etc., It is 
more preferred to wash at 0.01 to 20 % of the weight, it is still more preferred to wash at 0.05 to 
10 % of the weight, and especially a thing to wash at 0.1 to 5.0 % of the weight is preferred. 
[0056]Especially as a cleaning means which can be used for this invention, it is not limited and 
publicly known means, such as spray washing in liquid among washing using rotation of soak 
cleaning, rocking washing, a spinner, etc., paddle washing, and mind and ultrasonic cleaning, and 
brush washing, can be used. This cleaning means may be carried out independently and may be 
carried out combining plurality. It may wash a semiconductor substrate or one semiconductor 
device at a time by one washing operation, and it may wash two or more sheet number. One or 
plural may be sufficient as the number of cleaning tanks used in the case of washing. Although 
temperature in particular of a detergent composition at the time of washing is not limited, it is 
preferred safety and in respect of operability. [ of the range of 20-100 ** ] 
[0057] 

[Example]next, about this invention, although it is alike, and it is based and explains still in detail, 
this inventions are not an example and a thing limited to this example. 

[0058]The silica particle (particle diameter of 0.5-2 micrometers) which assumed an abrasive 
grain child and the wear particles of the silicon wafer to the beaker of 2 I. of preparation of 
Examples 1-19, the comparative example 1-41. contamination liquid was scattered to the 
ultrapure water of 1500ml_ by the quantity used as 2 % of the weight, and contamination liquid 
(A) was prepared. Next, 1 .0g of oleic acid butylester supposing machine oil mist was added to 
contamination liquid (A), and contamination liquid (B) was prepared. 

[0059]2. The detergent composition of the presentation (a numerical value is weight %) shown in 
Table 3-5 was prepared using the compound shown in the preparation Table 1 and 2 of a 
detergent composition and a penetrant remover. 
[0060] 
[Table 1] 
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[Table 2] 
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[0065]Subsequently, the detergent composition was diluted and the penetrant remover (1), the 
penetrant remover (2), and the penetrant remover (3) were prepared. Specifically, it is as follows. 

[0066](1): Pure water adjusted pH for the detergent composition to 7.5 with after dilution, an 
ammonia solution, or chloride, and the penetrant remover was obtained. The total content (% of 
the weight) of each ingredient which constitutes a detergent composition in the obtained 
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penetrant remover is as being shown in Table 6-11. The penetrant remover whose total 
content is 0 % of the weight adjusts pH to 7.5 with pure water and an ammonia solution here not 
using a detergent composition. Thus, the prepared penetrant remover was used as a penetrant 
remover (1) by cleaning method **. 

[0067](2): The detergent composition was added to the ammonia solution which set pH to 11, 
and the penetrant remover was obtained to it. The total content (% of the weight) of each 
ingredient which constitutes a detergent composition in the obtained penetrant remover is as 
being shown in Table 6-11. Thus, the prepared penetrant remover was used as a penetrant 
remover (2) by cleaning method **. 

[0068](3): To the hydrochloric acid aqueous solution of two, the detergent composition was 
added for pH, and the penetrant remover was obtained. The total content (% of the weight) of 
each ingredient which constitutes a detergent composition in the obtained penetrant remover is 
as being shown in Table 6-11. Thus, the prepared penetrant remover was used as a penetrant 
remover (3) by cleaning method **. 
[0069] 
[Table 6] 
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[0075]3. Ultrapure water was used as preparation rinse liquid of rinse liquid. Two beakers 
containing ultrapure water 1500mL were prepared. 

[0076]4. A silicon wafer 10 cm in diameter was immersed for 5 minutes into the contamination 
liquid (A) kept at 50 **, carrying out uniform dispersion of the silica particle, and the wafer was 
polluted with the detergency magnetic stirrer to the detergency valuation method (1) test piece 
1. 

[0077]The polluted wafer was washed by the method of either following cleaning method **, 
cleaning method ** or cleaning method **. 

[0078] Cleaning-method **: The polluted wafer was immersed into the penetrant remover (1) 
kept at 60 **, and after washing irradiating with an ultrasonic wave (38 kHz) for 30 seconds, it 
washed for 3 minutes, carrying out a vertical swing at a rate for 1 time/2 seconds. 
[0079]Cleaning-method **: The polluted wafer was immersed into the penetrant remover (2) 
kept at 60 **, and after washing irradiating with an ultrasonic wave (38 kHz) for 30 seconds, it 
washed for 3 minutes, carrying out a vertical swing at a rate for 1 time/2 seconds. 
[0080] Cleaning-method **: The polluted wafer was immersed into the penetrant remover (3) 
kept at 30 **, and after washing irradiating with an ultrasonic wave (38 kHz) for 30 seconds, it 
washed for 3 minutes, carrying out a vertical swing at a rate for 1 time/2 seconds. 
[0081]Thus, it was immersed into the rinse liquid which kept the washed wafer at 60 **, and it 
rinsed for 3 minutes, carrying out a vertical swing at a rate for 1 time/2 seconds. The beaker 
was changed and this operation was performed once again. 
[0082]The detergency over the test piece 1 was evaluated as follows. 

[0083]The particle number which remains to a wafer surface was observed and counted under 
the microscope after desiccation of the wafer which finished a rinse, and the relative particle 
extraction ratio (detergency) was searched for from the following formula. 
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[0084] Relative particle extraction ratio (%) = [(particle number at the time of the particle 
number-penetrant remover use at the time of contrast penetrant remover use) /(particle 
number at the time of contrast penetrant remover use)] x100 result is shown in Table 6-8. 
[0085](2) By the same method as the detergency examination to the detergency test piece 1 to 
the test piece 2, the silicon wafer was polluted with contamination liquid (B), and washing of the 
polluted wafer and a rinse of the washed wafer were performed. Evaluation of the detergency 
over the test piece 2 was performed like evaluation of the detergency over the test piece 1. 
[0086]The solvent extracted the organic matter which remains to a wafer surface after 
desiccation of the wafer which finished a rinse, the organic substance quantity was measured 
with the Horiba OCMA oil analyzer, and the relative oil extraction ratio (detergency) was 
searched for from the following formula. 

[0087] Relative oil extraction ratio (%) = [(organic substance quantity at the time of the organic- 
substance-quantity-penetrant remover use at the time of contrast penetrant remover use) / 
(organic substance quantity at the time of contrast penetrant remover use)] x100 [0088]A 
"contrast penetrant remover" is pH 7.5 fluid which consists of pure water and an ammonia 
solution in cleaning method ** here, in cleaning method **, pH is an ammonia solution of 11 and 
pH is a hydrochloric acid aqueous solution of two in cleaning method **. 

[0089]In the detergency examination of the test piece 2, it examined as follows also about the 
foamability of the penetrant remover. 

[0090]The detergent composition used as a penetrant remover by cleaning method ** was put 
into the cylinder with a graduation of 50mL 20 mL, after keeping it warm at 30 **, it shook up 
and down 10 times, and the volume of the bubble after settlement was measured for 10 seconds. 

[0091]A result is shown in Table 9-11. 

[0092]The detergent composition of Examples 1-19 all showed good particle detergency 
compared with the detergent composition of the comparative examples 1-4. The detergent 
composition of Examples 3, 4, and 9 using the polycarboxylic acid compound obtained using the 
monomer furthermore shown by a general formula (1) showed better particle detergency, and 
there was very little foamability. The detergent composition of Examples 10, 11, 13, 14, and 18 
which contain the compound shown by the general formula (2) or (3) in a detergent composition 
had little foaming, and the detergency outstanding to the particles to which oily dirt adhered was 
shown. 

[0093]The detergent composition of Examples 12, 15-17, and 19 which added the nonionic 
surface active agent showed still better particle detergency. The combined effect of the nonionic 
surface active agent showed up more clearly by investigating the particle removal nature of the 
wafer polluted with particles and oil. 

[0094]The nonionic surface active agent which added ethyleneoxide and propylene oxide is low- 
foaming property (example 12). pH showed good detergency also by acidity or alkalinity. The 
detergent composition according to the balance of the detergency at the time of washing and 
fizz can be obtained from this by adjusting the presentation of the detergent composition of this 
invention suitably. 
[0095] 

[Effect of the Invention]By washing using the detergent composition containing a specific 
polycarboxylic acid compound, and its detergent composition, Foreign matters, such as particles 
which adhered to the element surface in the manufacturing process of a semiconductor device, 
can be washed and removed efficiently, and it contributes to the manufactured improvement in 
the yield of a semiconductor device, quality, etc. Since the fizz of a detergent composition is low, 
the operability or waste-water-treatment nature in washing are not spoiled. 
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